Background: Radiation therapy is effective in palliating pain from bone metastases. We investigated whether 8 Gy delivered in a single treatment fraction provides pain and narcotic relief that is equivalent to that of the standard treatment course of 30 Gy delivered in 10 treatment fractions over 2 weeks. Methods: A prospective, phase III randomized study of palliative radiation therapy was conducted for patients with breast or prostate cancer who had one to three sites of painful bone metastases and moderate to severe pain. Patients were randomly assigned to 8 Gy in one treatment fraction (8-Gy arm) or to 30 Gy in 10 treatment fractions (30-Gy arm). Pain relief at 3 months after randomization was evaluated with the Brief Pain Inventory. The Wilcoxon -MannWhitney test was used to compare response to treatment in terms of pain and narcotic relief between the two arms and for each stratifi cation variable. All statistical comparisons were two-sided. Results: There were 455 patients in the 8-Gy arm and 443 in the 30-Gy arm; pretreatment characteristics were equally balanced between arms. Grade 2 -4 acute toxicity was more frequent in the 30-Gy arm (17%) than in the 8-Gy arm (10%) (difference = 7%, 95% CI = 3% to 12%; P = .002). Late toxicity was rare (4%) in both arms. The overall response rate was 66%. Complete and partial response rates were 15% and 50%, respectively, in the 8-Gy arm compared with 18% and 48% in the 30-Gy arm ( P = .6). At 3 months, 33% of all patients no longer required narcotic medications. The incidence of subsequent pathologic fracture was 5% for the 8-Gy arm and 4% for the 30-Gy arm. The retreatment rate was statistically signifi cantly higher in the 8-Gy arm (18%) than in the 30-Gy arm (9%) ( P <.001). Conclusions: Both regimens were equivalent in terms of pain and narcotic relief at 3 months and were well tolerated with few adverse effects. The 8-Gy arm had a higher rate of re-treatment but had less acute toxicity than the 30-Gy arm. [J Natl Cancer Inst 2005;97:798 -804]
Radiation therapy is quite effective in providing relief from painful bone metastases; 50% -80% of patients experience improvement in their pain, and 20% -50% of the treated patients have complete pain relief ( 1 , 2 ) . Randomized trials have previously found that a shorter course of radiation therapy (one to fi ve treatments) may give substantial pain relief, perhaps the equivalent of that observed with longer treatment courses (10 -15 treatments) ( 3 -6 ) . This result remains controversial, and a consensus meeting on the treatment of bone metastases ( 7 ) concluded that " the relationships between radiotherapy dose and response duration in terms of pain relief and bone healing are poorly defi ned and require further investigation. " Despite these results, longer courses of treatment to higher total doses of radiation remain the most commonly used schedules in the United States, typically with a regimen of 30 Gy given in 10 treatment fractions over 2 weeks ( 8 -11 ) .
A shorter course of treatment has the advantages that it is logistically much easier for patients and their families to arrange for one or two sessions rather than 10 or more daily sessions and that it has less impact on the timing of other treatments (e.g., systemic therapy). These advantages are most applicable if the shorter course of treatment is as effective as the longer course of treatment. The longer course of treatment would be preferred if there were an advantage in pain relief, decreased risk of pain recurrence, or a decrease in the risk of pathologic fracture (i.e., a fracture caused by the tumor).
The Radiation Therapy Oncology Group (RTOG) has previously studied various treatment fractionation regimens for palliation of bone metastases and found that shorter treatments were as effective as longer treatments in achieving pain relief ( 4 ) . However, many aspects of the study were criticized, including the use of physician (rather than patient) assessment of pain, the inclusion of a wide range of primary sites and histologic types of cancers, and the fact that narcotic relief and the incidence of re-treatment were not taken into consideration ( 12 ) .
The RTOG 9714 trial was undertaken to evaluate the effectiveness of different radiation therapy regimens with more sensitive evaluation tools and in a more homogeneous population of patients. Measurement of the physical, psychological, and social dimensions of quality of life and pain were assessed with a general quality-of-life instrument, the Functional Assessment of Cancer Therapy ( 13 ) . A patient self-assessment instrument -the Brief Pain Inventory ( 14 ) -was used to assess severity, location, chronicity, degree of relief as a result of therapy, perceived availability of relief, and interference with daily activities. The worst pain score of this index is the most highly correlated with interference with enjoyment of daily activities, with mild pain indicated by scores of 1 -4, moderate pain with scores of 5 -6, and severe pain with scores of 7 -10 ( 15 ) .
The primary objective of the study was to determine whether 8 Gy of radiation therapy delivered in a single treatment fraction provides pain and narcotic relief that is equivalent to 30 Gy of radiation therapy delivered in 10 treatment fractions for patients with painful bone metastases. We limited the trial to patients whose primary cancers were breast and prostate cancers to evaluate a more relatively homogeneous group of patients with sufficient life expectancy to adequately evaluate length of response and the risk of pathologic fracture. This report presents the initial response to treatment (i.e., 3 months) for this group of patients.
P ATIENTS AND M ETHODS

Patient Eligibility and Treatment
This cooperative-group, prospective, phase III, randomized study was conducted by the RTOG and the North Central Cancer Treatment Group. Eligibility requirements included age of 18 years or older, histologically proven primary malignancy of breast or prostate, radiographic evidence of bone metastasis, pain corresponding to the area of bone metastasis, a Karnofsky performance status of at least 40, and an estimated life expectancy of at least 3 months. Pain was assessed with the Worst Pain Score from the Brief Pain Inventory, requiring a score of at least 5 on a scale of 10 (or a score of less than 5 but taking narcotic medications with a daily oral morphine equivalent dose of at least 60 mg), i.e., moderate to severe pain. Eligible treatment sites were classifi ed as weight-bearing sites (i.e., pelvis [excluding pubis], femur, tibia, sacrum, and/or sacroiliac joints) or non-weight-bearing sites. Patients with up to three separate sites of painful metastases were eligible for the study. Patients receiving bisphosphonates or systemic therapy (hormonal therapy, chemotherapy, immunotherapy, or systemic radioisotope therapy) were eligible as long as there had been no introduction of any systemic therapy within the 30 days before entry into the study. A signed study-specifi c informed consent was required before randomization. This study was approved by the institutional review board at each participating institution.
Patients were ineligible if the painful area had received prior radiation therapy or palliative surgery, if there was pathologic fracture or impending fracture of the treatment site, or if there was planned surgical fi xation of the bone. Patients with clinical or radiographic evidence of spinal cord or cauda equina compression and/or effacement were not eligible.
Required information before randomization included history and physical examination, Karnofsky performance status, radiographically documented bone metastases within 8 weeks before randomization, and completed Brief Pain Inventory, Functional Assessment of Cancer Therapy, and Health Utilities Index III assessments.
Patients were randomly assigned to one of two treatment schedules: 3 Gy of radiation therapy delivered in 10 fractions over 2 weeks to a total of 30 Gy (30-Gy arm) or 8 Gy of radiation therapy delivered in one fraction (8-Gy arm). Treatment allocation used a randomized permuted block design, with balance maintained within each institution. Patients were stratifi ed by number of painful sites (solitary or multiple), treatment site (weight-bearing site or non-weight-bearing site), initial worst pain score (<5 [with ≥ 60 mg of morphine or equivalent], 5 -6, or 7 -10), and use of bisphosphonates (yes or no). Simulation of treatment fi elds was required before treatment; the treatment volume included the radiographic abnormality with at a margin of at least 2 cm, but treatment of the entire bone was not required.
Statistical Methods
The primary null hypothesis was that, for patients with painful bone metastases, pain and narcotic relief from 8 Gy of radiation therapy in a single treatment fraction is equivalent to that from 30 Gy of radiation therapy in 10 treatment fractions. The study was designed to show equivalence if at least 36% of patients in the 8-Gy arm achieved complete pain and narcotic relief (Brief Pain Inventory worst pain score = 0 and not using any narcotic pain medications at 3 months after randomization). If we used Blackwelder's method ( 16 ) and assumed an ineligible or nonevaluable (no data submitted) rate of 10%, then a total of 938 patients would be required to detect a greater than 21.7% change in complete pain and narcotic relief with a statistical signifi cance level of .05 and a statistical power of 90%. The Wilcoxon -MannWhitney test was used to test the primary null hypothesis ( 17 ) . Overall survival was estimated by the Kaplan -Meier method. The log-rank statistic was used to test for differences ( 18 , 19 ) . Re-treatment rates were estimated by the cumulative incidence method and differences between the arms were tested by using Gray's test because these methods account for competing events such as dying without being re-treated ( 20 , 21 ) . Statistical comparisons to assess the response to treatment at 3 months between the treatment arms for each stratifi cation variable were carried out with the Wilcoxon -Mann -Whitney test. Analysis was performed by intention to treat instead of by actual treatment received.
Response was determined by follow-up questionnaires and telephone interviews with poor-compliance patients, when necessary for completeness. Questionnaires (at 2 and 4 weeks and at 2, 3, 6, 9, 12, 18, 24, 30, 36, 48, and 60 months) included the Functional Assessment of Cancer Therapy, Brief Pain Inventory, Health Utilities Index III, and the pain and narcotic scores. Time to maximal pain relief was defi ned as the time from the fi rst day of irradiation until the lowest pain score for worst pain after radiation therapy. The worst pain score was used as the marker for treatment response. A complete response was defi ned as having no pain at 3 months after radiation therapy, a partial response was defi ned as a pain score that was at least two points lower than the initial response, a stable response was defi ned as a one-point change in pain score in either direction, and a progressive response was defi ned as a pain score that was at least two points higher than the initial score. All statistical tests were two-sided.
R ESULTS
Between 1998 and 2001, a total of 949 patients were enrolled in the study, of whom 898 were considered eligible (455 in the 8-Gy arm and 443 in the 30-Gy arm) ( Fig. 1 ) .Reasons for ineligibility included: no on-study form (13 patients), no pretreatment Brief Pain Inventory (nine patients), systemic therapy initiated within 30 days of study entry (nine patients), pathologic fracture in treatment site (fi ve patients), no imaging before treatment (four patients), worst pain score of less than 5 and narcotic dose of less than 60 mg of morphine equivalent (four patients), cord compression (two patients), prior radiotherapy to treatment site (three patients), and no metastases and/or no pain at treatment site (three patients). One patient withdrew from the study before treatment. Two patients were ineligible for more than one reason.
Patient characteristics were well balanced between the two arms ( Table 1 ) . Treatment was allowed for spine lesions as long as there was no clinical or radiographic evidence of spinal cord or cauda equina compression. The cervical spine was treated in 47 (5.2%) of the 898 patients, the thoracic spine was treated in 174 (19.4%) patients, and the lumbar spine was treated in 239 (26.6%) patients. There was excellent patient compliance with completion of the initial pain and quality of life questionnaires. Both the Functional Assessment of Cancer Therapy (FACT) and Health Utilities Index III were completed by 98% of patients. The average FACT score before the start of therapy was approximately 72 in both arms (possible range = 0 -112, with higher score representing better quality of life), indicating balance in pretreatment distribution. For comparison, in a randomized trial evaluating epoetin in anemic patients with incurable cancer, the median baseline FACT scores were 70.6 -72.1 ( 22 ) . Qualityof-life and health utilities data will be reported elsewhere ( 23 ).
Median survival was 9.1 months in the 8-Gy arm and 9.5 months in the 30-Gy arm ( P = .820). Overall survival was 41% at 1 year and 22% at 2 years in the 8-Gy arm, respectively, and 42% and 22% in the 30-Gy arm. Treatment was well tolerated by patients in both treatment arms, but more patients had acute toxicities (grades 2 -4) in the 30-Gy arm (70 events, 17%) than in the 8-Gy arm (42 events, 10%) (difference = 7%, 95% CI = 3% to 12%; P = .002). The most common toxicity, gastrointestinal toxicity, accounted for approximately half of all acute adverse events. Only two patients, both in the 30-Gy arm, had grade 4 acute toxicities (one with emesis and one with neutropenia) ( Table 2 ) . Four patients, two in each arm, experienced grade 3 late toxicity. There were no grade 4 late toxicities. The incidence of grade 2 or greater late toxicity in both arms was 4% (28 of 696 patients). The median follow-up for patients with reported toxicity is 7.6 months (range = 0.2 -49 months).
The Brief Pain Inventory was complete in 845 patients at the time of study entry. The 3-month Brief Pain Inventory assessment was completed by 573 of the 845 patients; the reasons for missing Brief Pain Inventory at 3 months included patient death (128 patients), patient refusal or too ill to complete (32 patients), institutional error or late form (40 patients), patient not seen (36 patients), and other or unknown reasons (36 patients). A complete response was observed in 17% (93 patients) of the 573 patients, and partial (27) 118 (27) * KPS = Karnofsky performance status; BPI = Brief Pain Inventory. response was observed in 49% (280 patients), for an overall response rate of 66% (375 of 573 patients); only 10% (55 patients) of the 573 patients had progression of pain ( Table 3 ) . A 3-month Brief Pain Inventory assessment was available for 288 patients in the 8-Gy arm and 285 patients in the 30-Gy arm; the complete response and partial response rates for the 288 patients in the 8-Gy arm were 15% (44 patients) and 50% (143 patients), respectively, and for 285 patients in the 30-Gy arm were 18% (51 patients) and 48% (137 patients) ( P = .6). For patients treated to a solitary painful site , the complete response and partial response rates were 18% (29 patients) and 52% (85 patients) for the 165 patients in the 8-Gy arm and 21% (32 patients) and 51% (79 patients) for the 156 patients in the 30-Gy arm ( P = .17). At 3 months, 33% of patients no longer required narcotic medications ( Table 4 ) . No difference in response at 3 months was observed between the two treatment arms when stratifi ed by number of painful treatment sites, weight-bearing status, pretreatment pain score, or whether the patient was receiving bisphosphonates ( Table 5 ). In addition, there was no difference in response rate between the treatment arms at 3 months when we used the international consensus end points for complete response (pain score of zero with stable or reducing analgesic intake), with a complete response rate of 10% (25 patients) for the 256 patients in the 8-Gy arm and 12% (31 patients) for the 255 patients in the 30-Gy arm with 3-month BPI and adequate information on narcotic usage ( 24 ) . We investigated the incidence of pathologic fractures because such fractures tend to lower the quality of life of these patients. The incidence of pathologic fracture within the treatment fi eld (or within plus adjacent to treatment fi eld) was 5% and 4% for patients in the 8-Gy arm and in the 30-Gy arm, respectively. An additional 3% -4% of patients had fractures adjacent to the treatment site.
The decision to re-treat a patient was left to the discretion of the treating physician. A statistically signifi cant difference was observed in retreatment rates between the two arms, with twice as many patients in the 8-Gy arm receiving retreatment (3-year retreatment rates: 18% [76 of the 449 patients] in the 8-Gy arm and 9% [33 of the 432 patients] in the 30-Gy arm; P <.001). The difference in retreatment rates was apparent by 3 months after the initial treatment. Most of the retreatment was given in the fi rst 9 months after the initial treatment, and retreatment was rarely performed more than 1 year after the initial treatment.
A treatment compliance review was performed for a random sample of 30% of the eligible patients. Of these, 87.1% were within protocol guidelines or with minor deviations, 7.0% had incomplete treatment or major deviations, and 5.9% were not evaluable for compliance because of incomplete data. (10) * The chi-square test was used for comparison of treatments. All statistical tests were two-sided. There were only 845 patients with a baseline BPI to use to compare with those with the month 3 BPI. Only 573 of those patients had a month 3 BPI, 128 patients died before submitting a month 3 BPI, seven patients completed the BPI incorrectly, and 137 patients did not submit a month 3 BPI. * The chi-square test was used for comparison of treatments. All statistical tests were two-sided. Seventy patients died before the month 3 time point. An additional 82 patients did not have any information at 3 months, and 126 patients did not respond to the narcotic question on the 3-month follow-up form. G2  G3  G4  G1  G2  G3  G4  G1  G2  G3  G4  G1  G2  G3  G4   Skin  15  1  0  0  32  15  1  0  7  1  0  0  3  2  0  0  Lung  0  0  2  0  3  4  0  0  3  0  0  0  2  1  0  0  CNS  3  1  0  0  3  1  1  0  2  1  1  0  1  1  0  0  GI  29  21  3  0  47  27  6  0  5  1  0  0  4  2  0  0  Hematologic  10  7  2  0  11  10  5  1  5  3  1  0  5  3  0  0  Other  11  6  6  0  15  13  4  1  4  5  0  0  4  6  2  0  Maximum  43  31  11  0  65  55  13  2  10  11  2  0  11  13  2  0  toxicity per patient * G = grade; CNS = central nervous system; GI = gastrointestinal system. Numbers in the table represent the worst toxicity experienced by each patient when we used the Radiation Therapy Oncology Group (RTOG) Acute Morbidity Criteria for any reactions occurring within the fi rst 90 days after starting radiation therapy (acute toxicity) and the RTOG Late Morbidity Criteria of any side effects occurring after 90 days (late toxicity). For example, in the group that received a single dose of 8 Gy, grade 1 late skin toxicity (slight atrophy, pigmentation change, or some hair loss) occurred in seven of 354 patients and grade 2 late toxicity (patchy atrophy, moderate telangiectasia, or total hair loss) occurred in one patient. The remaining 346 patients had no late skin toxicity. The numbers of patients in each treatment arm are fewer than in Table 1 
D ISCUSSION
We found that external beam radiation therapy was effective at palliating pain from bone metastases, with complete or partial improvement in pain observed at 3 months after randomization in 66% (375 patients) of the 573 patients. At 3 months of follow-up, we found no difference between the response of patients in the arm receiving 30 Gy in 10 treatment fractions and in the arm receiving 8 Gy in a single treatment fraction, in terms of pain relief, narcotic relief, or pathologic fracture incidence, regardless of stratifi cation used in the analysis. Treatment was well tolerated with few adverse effects.
The RTOG 74-02 trial compared differing dose levels of radiation therapy for palliation of patients with bone metastases. The doses ranged from 1500 cGy in fi ve treatment fractions to 3000 cGy in 10 treatment fractions for multiple metastases and from 2000 cGy in fi ve treatment fractions to 4050 cGy in 15 treatment fractions for patients with a solitary metastasis ( 4 ) . Pain was assessed by the treating physician using descriptors of no pain or mild, moderate, or severe pain. Overall, 89% eventually experienced at least minimal relief of pain, with 53% obtaining complete relief and another 30% experiencing partial relief. There was no statistically signifi cant difference in pain relief rates among the differing treatment schedules. Patients with the most severe pain before treatment (highest pain scores) were statistically signifi cantly less likely to have minimal or complete relief of pain than were patients with lower initial pain scores. The study was later reanalyzed by including improvement in narcotic score, improvement in combined pain and narcotic scores, and incidence of retreatment of the same site ( 12 ) . In the reanalysis, the number of fractions of radiation used was statistically signifi cantly correlated with retreatment given, complete pain relief before retreatment, and complete relief by combined pain and narcotic score, suggesting that the protracted course of treatment was associated with improved outcome.
There have been multiple randomized comparisons of one or a few treatments to more standard, longer courses of radiation therapy for palliation of bone metastases ( 3 , 5 , 25 -29 ) . Most of these studies have shown no statistically signifi cant difference in pain relief between shorter-duration, lower-dose treatments and longer-duration, higher-dose treatments. Ratanatharathorn et al. ( 30 ) reviewed many of these studies and concluded that higher-dose, longer-course regimens provided better pain outcomes than low-dose regimens. In contrast, Wu et al. ( 31 ) performed a meta-analysis of studies comparing single versus multiple fractions of radiotherapy for palliation of painful bone metastases. They found a complete response rate of 32% -33%, an overall response rate of 72% -73%, and no difference in response rates comparing a single treatment with multiple treatments. The primary difference between the two arms was the higher rate of retreatment in the patients receiving a single fraction (11% -25%) compared with those receiving multiple fractions (0% -12%). In a meta-analysis of randomized trials comparing single-fraction radiation therapy regimens with multifraction regimens for palliation of metastatic bone pain, Sze et al. ( 32 ) found that both regimens resulted in equivalent levels of pain relief but in different rates of re-treatment and pathologic fractures between arms.
Why should a lower dose of radiotherapy be as effective as higher doses in palliating bone pain? If the response depends solely on decreasing the tumor cell burden, then the higher-dose regimens should be more effective than the lower-dose regimens. However, if the response to radiation depends (at least in part) on effects in normal tissues, the total dose may not be as important.
Results of two studies ( 33 , 34 ) suggest that osteolysis and bone resorption are mediated through the RANK (i.e., receptor activator of nuclear factor κ B) signaling pathway. The target for inhibition of bone resorption may be bone growth factors or cytokines derived from bone matrix or osteoclasts, and inhibition of tumor-associated osteolysis may reduce the tumor cell burden within bone ( 34 ) . The effectiveness of radiation therapy may be associated more with its impact on osteoclasts and the RANK signaling pathway than with the number of cells that are directly killed. This hypothesis is supported by the results of Hoskin et al. ( 35 ) that showed that the level of pain relief after radiotherapy for painful bone metastases was associated with persistently low urinary concentrations of pyridinoline and deoxypyridinoline (markers of bone resorption). Thus, response to treatment appears to depend on multiple factors, not just a reduction in tumor burden by direct killing of the cells. The complete response rate in the RTOG 9714 trial was 16%, substantially lower than the previous RTOG study. The reasons for this difference may include the assessment method used and the severity of pain or extent of disease. For the RTOG 7402 trial, physicians scored pain with a four-point scale, whereas patients in our study scored pain by use of a more sensitive 10-point scale in the Brief Pain Inventory. In addition, the cohort of patients treated in our study is different from that treated 25 or more years ago. Although there were few systemic therapy options during the RTOG 7402 trial, second-, third-, and fourthline chemotherapy options are currently available for breast cancer. In addition, multiple hormonal manipulations are available for the treatment of both breast and prostate cancer, and bisphosphonates are used in many of these patients. Pain control is better understood, with much more emphasis on adequate pain management now than 25 years ago. Thus, the patients who are referred for palliative radiation therapy now may have more widespread disease that has become resistant to other therapies, as refl ected in our study by the severity of pain scores (72% of the patients in our study had severe pain at study entry) and the Karnofsky performance status scores (nearly 25% of the patients in our study had Karnofsky performance status scores of 60 or lower, and more than 75% had Karnofsky performance status scores of 80 or lower). The quality-of-life assessments also show that the patients in our study have many symptoms. Although this group of patients was ill with moderate-to-severe pain before treatment with radiation therapy, a substantial proportion had improvement in pain 3 months after treatment, and nearly one-third no longer required narcotic pain medication. The results may have been better if patients were treated earlier in the course of their disease, since previous studies have shown that patients with moderate pain are more likely to respond to treatment than those with severe pain ( 4 ) .
The only difference in outcomes between the two arms was the rate of re-treatment, with substantially more patients in the 8-Gy arm receiving retreatment than in the 30-Gy arm. This observation may be an indication that the 8-Gy treatment is less effective than the longer course of 30 Gy in 10 treatment fractions. However, rates of pain relief, narcotic use, and pathologic fracture incidence were equivalent in the two treatment arms. There may be other factors involved in the decision to re-treat a patient, such as potential physician bias ( 36 ) . There may be more willingness to give another treatment after a single-dose treatment than after a higher-dose treatment, especially retreating areas adjacent to sensitive critical normal structures (such as spinal cord, bowels, or lungs). There may be less willingness to give another treatment after a treatment of 30 Gy in 10 fractions because of the higher acute toxicity associated with that regimen. Even if there is a real increase in the need for retreatment among patients receiving a single-dose treatment, this problem may be counterbalanced by the reduced rate of acute toxicity in these patients.
Our study has several limitations. We included only patients with metastases from primary breast or prostate cancers to allow an adequate follow-up period to assess response and toxicity, because these patients tend to survive longer than patients with bone metastases from other primary sites. However, the outcomes may be different for patients with bone metastases from another primary site. A second limitation of the study involves completion of the assessment tool. The Brief Pain Inventory was completed by only 573 (67.8%) of the 845 patients at the 3-month assessment point. As would be expected in this group of patients, 160 of the 845 patients had died or were too ill to complete the form at 3 months. Thus, the Brief Pain Inventory was completed by 573 (83.6%) of the 685 patients who were alive and able to complete the form.
A consensus statement from the Second Workshop on Palliative Radiotherapy and Symptom Control in 2000 ( 37 ) confi rmed the effi cacy of radiation therapy, even with a single treatment, in palliating painful bone metastases. There is increasing evidence that a single 8-Gy dose provides pain relief equivalent to longer courses of palliative treatment, although the short course of treatment is associated with a higher rate of retreatment. Further analysis of data from the RTOG 9714 trial should yield important information on quality of life, health utilities (i.e., patient preferences for specifi c health states or treatments), and economic end points. These data will help determine whether a single dose of 8 Gy should become the standard treatment for palliation of localized painful bone metastases.
